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ABSTRACT 
Far-ultraviolet photometry for 74 1 objects in a field in Sagittarius centered near M8 and 54 1 objects in a field 
centered near 1 Scorpii is presented. These data were extracted from electrographic images obtained with two 
cameras durigg a shuttle flight in 199 1 AprilJMay. The cameras provided band passes with Xeff = 1375 A and 
Xeff = 1781 A. Synthetic colors show that these bands are sensitive to effective temperature for hot stars. Our 
measurements were placed on a quantitative far-ultraviolet magnitude scale by convolving the spectra of stars 
observed by IUE with our cameras' spectral response functions. Fifty-eight percent of the ultraviolet objects were 
identified with visible stars using the SIMBAD database while another 40% of the objects are blends of early type 
stars too close together to separate with our resolution. Our photometry is compared with that from the TD-I, 
OAO 2, and ANS satellites and the S20 1 (Apollo 16) far-ultraviolet camera and found to agree at the level of a 
few tenths of a magnitude. Unlike previous studies, almost half of the identified visual counterparts to the ultra- 
violet objects are early B stars. A plot of distance modulus against ultraviolet color excess reveals a significant 
population of stars with strong ultraviolet excesses. 
Subject headings: stars: early-type - surveys - techniques: photometric - ultraviolet: stars 
1. INTRODUCTION 
Previous papers have reported ultraviolet stellar photometry 
obtained with electrographic cameras operated on the lunar 
surface by Apollo 16 astronauts (Experiment S20 1 ; Page, Car- 
mthers, & Heckathorn 1982; Carmthers & Page, 1983, 
1984a,b,c) or carried aboard sounding rockets (Schmidt & 
Carmthers 1993a, hereafter Paper I), and 1993b, hereafter Pa- 
per 11). 
Two NRL Far-Ultraviolet Cameras were operated in Earth 
orbit during Space Shuttle Mission STS-39 from 199 1 April 28 
to May 6. Images were obtained of 12 star fields. This paper 
presents stellar photometry for two of those fields, one centered 
in Sagittarius and one centered in Scorpius. The Sagittarius 
field overlaps one observed with a very similar camera during 
the Apollo 16 mission (Page et al. 1982; Carmthers & Page 
1984b). 
2. THE INSTRUMENTATION 
The camera fields were circular with a diameter slightly less 
than 20". For the observations reported here, Camera 1 was 
used with a CaF2 filter. This provided sensitivity between 1220 
and 1620 A and an effective wavelength for flat photon flux of 
1375 A. Camera 2 with a Si02 filter was sensitivebetween 16 10 
and 2000 A with effective wavelength of 178 1 A. Further de- 
tails regarding the cameras can be found in papers by Carmth- 
ers ( 1986) and Carruthers et al. ( 1992). Details of the camera 
calibrations, including pre-flight and post-flight measurements 
are given by Carmthers et al. (1994) and Christensen et al. 
( 1994). 
To explore the properties of the far ultraviolet cameras' pho- 
tometric system, magnitudes were calculated using fluxes from 
the new Kurucz model atmospheres (described by Kumcz 
1993 and distributed on Kurucz CD-ROM No. 13) and the 
preflight response functions from Carmthers ( 1986). All the 
models were ~0nstmcted with a microturbulent velocity of 2.0 
km sC' . We have only used models with solar composition but 
have included all gravities and all temperatures above 6000 K. 
We combined the calculated ultraviolet magnitudes with 
Kumcz's tabulated V-magnitudes to form the colors (m1375 -
m1781) and (m17,, - V). In doing this we set the zero point so 
that mu, = 10.0 and V = 10.0 correspond to a flux of FA = 
3.6 X 10-l3 ergs cmP2 s-' A-I. This is equivalent to 
mx = -2.5 log FA - 21.1. 
The calculated colors are listed in Tables I and 2 and are 
plotted in Figure 1. Both colors show significant gravity depen- 
dence. The (m1781 - V) index retains its temperature sensitiv- 
ity throughout the entire range but (m1375 - rn17,~) is insensi- 
tive to temperature above about 20,000 K and below about 
6750 K. 
3. THE OBSERVATIONS AND ANALYSIS 
Table 3 lists the images used in this paper. One field was 
centered near M8 in Sagittarius while the other was centered 
near { Sco. The wide range of exposure times provides for a 
large dynamic range. In Figure 2 (Plates 14-17) we present 
prints from both fields taken with both cameras. 
Following the same procedures as described in Paper I the 
images were digitized with the NRL PDS microdensitometer, 
O American Astronomical Society Provided by the NASA Astrophysics Data System 
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